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AMENDMENTS TO SPECIFICATION 

Page 1 ~ Please replace the second paragraph, which bridges to page 2. line 
2, with the amended paragraph as follows: 

Thin film transistors (TFT) used for Image displays In the prior art have been 
formed using, as a device material, polycrystalline silicon formed by a melting 
recrystallization method such as excimer laser annealing from amorphous silicon or 
microcrystalline silicon formed by a plasma CVD process on an insulatlve substrate 
such as glass or quartz as a base material. 

Page 3 - Please replace the second full paragraph with the amended 
paragraph as follows: 

A gate insulation film 208 such as a sDioon oxide film is disposed on the potycrystalline 
silicon thin film 205. Further, a source impurity implantation region 207 and a drain impurity 
implantation region 2 ^209 a re formed on the polycrystalline silicon thin film 205. A thin film 
transistor Is formed by disposing a gate electrode on the source - impurity implantation regions 
207 and 209 and the gate insulation film 208. 

Page 7 - Please replace the first full paragraph with the amerxied paragraph as 

follows: 

This Inventbn is an invention adopting a crystallization method based on the suitable 
shape selection laser energy der^lty Ec by the finding described above, which defines the 
crystal grains in the polycrystalline semiconductor thin film as the hexagonal shape and defines 
the rate of the hexagonal shape to be 50 — 1 00%. 

Page 1 0 - Please replace the last paragraph, which bridges to page 1 1 , line 2, with the 
amended paragraph asfbDows: 

(4) An electronic apparatus incorporating a semiconductor device in which plural 
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transistors are formed in a polycrystalline semiconductor thin film, wheriein the electronic 
apparatus is, for example, a data processor in >which a central processing unit, a eastv-^che 
dncultiy, a memory circuitry, a periph^l drcuilry, an inpub'output circuitry and a bus dncuitry are 
formed with each of the tran^stors of the semiconductor device. 

Page 11 — Please replace the last paragraph, which bridges to page 12, line 6, with the 
amended paragraph as follows: 

(d) Since laser beam irradiation is conducted repeatedly by multiple cycles at the 
suitable shape selection laser er^iw density Ec most preferred for forming the hexagonal 
shape, hexagonal shape crystals are formed successively in the amorphous semiconductor 
film, adjacent hexagonal crystal grains move to each other and are gradually in dose contact 
with adjacent h^cagonal aystal grains. Subsequently, since laser beam irradiation is 
conducted repeatedly for muftiple cydes at a laser energy density lower than the suitable shape 
selection energy density Ec, less i mpurities Jess-segregate to the grain boundaries to make the 
carrier ooncQTitratbn of the crystal grains constant. 

Page 12- Please replace the paragraph beginning on Gne 15 thereof with the amended 
paragraph as follows: 



silicon channel regbn below the gate electrode tese-varles less a rxj the threshold voltage Vih is 
made unifomi in each of the transistors- 

Pago 12 - Please neplace the paragraph beginning on line 19 with the amended 
paragraph as follows: 

(c) Since tlie laser beam is irradiated repeatedly upon forming the polycrystalline 
semiconductor thin film, roughness on the surface of the polycrystalline semiconductor thin film 
is reduced and variation in the performance of irxJividual transistors is reduced and 1^ 



(b) In each of the transistors, the density of the grain boundaries present in the 
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degradation tess-ocojrs to attain the longer life of the tnansistors. 

Page 12 - Please replace the paragraph beginning on line 25 thereof and bridging to 
page 1 3, line 13, >AAth the annended paragraph as follows: 

(d) In theformaton of the polycrystalllne semlcorKluctorthln film, since laser beam 
irradiation is conducted repeatedly for multiple cydes at the suitable shape selection laser 
energy density Ec most preferred for forming the hexagonal shape, hexagonal seed crystals 
are formed successively in tlie amorphous semiconductor film, adjacent he)^gonal crystal 
grains move to each other and are gradually in close contact with adjacent hexagonal crystal 
grains. Subsequently, since laser beam irradiation is conducted repeatedly for multiple cycles 
at a laser energy density lower than the suitable shape selection energy density Ec, less 
impurities Je^segregate to the grain boundaries to make the carrier concentration of the crystal 
grains constant As *ie-a,nBsult charBcteristics of the transistors become stable. 

Page 13- Please replace the last paragraph vAOn the amended paragraph as follows: 

According to the conslrtufion (4) described above, since the central processing unit, the 
cash -cache d ncuitry, the memory circuitry, the peripheral circuitry, the input/output dncuitry and 
the bus drcuftry are fomied with the thin film transistors formed on the glass substrate surface, it 
Is possible to provide a data processor of reduced thfckness and higher performance. 

Page 22 - Please replace the first foil paragraph with the amended paragraph as 

folbws: 

In the first laser irradiation, when laser beam irradiation is applied repeatedly by once or 
a.pnedetemiined numt^er of cycles, hexagonal crystal graois are formed successively as crystal 
grains and, suljsequently. they continue to rotate or move as shown in Fig. 9(a) and then 
resp^::iive ^es of aijacent hexagonal crystal grains meet each other as shown in Fig, 9(b). 
Further, according to the laser beam irradiation, less impurities less-segregate to the boundaries 
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of the crystal grain and the carrier concentration of each of the crystal grains becomes constant 
Page 26 - Please replace the first lull paragraph with the amended paragraph as 

foltows: 

Further, when the polycrystalline semicorKluctorthin film 640 is formed, since the laser 
beam irradiafion is applied repeatedly for multipte cycles at the suitable shape selection laser 
energy density Ec most preferred fbrfbmning the he>^gona] shape, hexagonal seed crystals 
are successively formed in the amorphous semiconductorlilm and adjacent hexagonal crystel 
grains move to each other and are successively in dose contact with adjacent hexagonal 
crystal grains 251 . Subsequently, since the laser beam inradiation is applied repeatedly for 
multiple cydes at a laser energy density lowerthan the suitable shape selection laser energy 
density Ec, less Impurities {^s-segnegate to the grain boundary and the earner corx^rAration is 
made constant for each of tlie crystal gralre. 

Page 26- Please replace frie paragraph beginning on line 20 thereof and bridging to 
page 27, line 7, with the amended paragraph as fblbws: 

Then, a method of manufacturing a thin film transistor is to l^e explained. For example, 
as shown in Fig. 11 (a), an insulative substrate (glass substrate) 602 having a polycrystalline 
semiconductor thin film (polycrystalline siGoon film) 640 at the surface is provided. The ^cample 
of Fig. 1 1 has a stmcture in which a sDicon oxkje film 651 is placed as a buBer layer between 
the Insulative substrate 602 and the polycrystalline semiconductor Ihin film 640, diffenentfirom 
the polycrystalline semiconductor thin film substrate 260 shown in Rg. 3. While the buffer layer 
nnay be eovedomWed, this Embodiment 1 is to be explained for the method of manufacturing a 
thin film transistor in a polycrystalline semiconductor thin film substrate 260 having the buffer 
layer. 

Page 27 - Please replace the paragraph beginning on line 1 7 thereof with the amended 
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paragraph as follows: 

Then, as shown in Fig. 1 1(b), selective etching is applied to extend impurity regions 671 
each of a predetermined length on boVn sides of the channel regieRSiggiQG 672. 

Page 28 — Please replace the first full paragraph with the amended paragraph as 

follows: 

Then, as shown in Fig. 10, after forminQ an interlayer insulation film 675 over the 
entire region of the upper surfiace of the Insulative substrate 602, contact holes are 
opened to form electrodes (source electrode, drain electrode) 676 to be connected with 
the impurity region 671 or not illustrated gate wiring electrode. Further, although not 
Illustrated, the transistor Is covered with a passivation film and a portion of the passivation 
film is removed to expose an external electrode. 

Page 28 - Please replace the paragraph beginning on line 17 thereof and bridging 
to page 29, line 1 , with the amended paragraph as follows: 

In the transistor according to fliis Embodiment 1 , sinc e 50% to 1 00% of the crystal 
grains of the polycrystalline semiconductor thin film 640 comprise hexagonal crystal 
grains 251 and the grain diameter is uniform as 0.2 to 0.3 pm. Accordingly, when a 
transistor (TFT) is formed, the grain boundaries In the channel region of silicon below the 
gate electrode are reduced and the cam'er mobility ^.i is improved and variation in the 
carrier mobility Is decreased for each of the transistors. The camer mobility \x can be 
enhanced, for example, to about 200 - 300 cm^AZ-s. 

Page 29 - Please replace the paragraph beginning on line 8 thereof with the 
amended paragraph as follows: 

Further, since the laser beam is irradiated repeatedly when the polycrystalline 
semiconductor thin film 640 is formed, the roughness on the surface of the polycrystalline 
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semiconductor thin film is reduced, and variation in the perfomiance is decreased for each 
of the individual transistors and less d egradation tess-occurs to attain longer life of the 
transistor. 

Page 29 - Please replace the paragraph beginning on line 15 and bridging to 
page 30, line 3, with the amended paragraph as follows: 

Further, when the polycrystalline semiconductor thin film 640 is fomned, since the 
laser beam irradiation Is applied repeatedly by multiple cycles at a suitable shape 
selecBon laser energy density Ec for forming the hexagonal shape, hexagonal seed 
crystals are formed successively and adjacent hexagonal crystal grains move to each 
other and are in close contact with adjacent hexagonal crystal grains successively. 
Subsequently, laser beam irradiation Is applied repeatedly for multiple cycles at a laser 
energy density lower than the suitable shape selection laser energy density Ec. 
Accordingly, less_impurities tess-segregate in the grain boundaries and the canier 
concentrations are made constant for each of the crystal grains. As a result, 
characteristics of the transistor become stable. 

Page 30 - Please replace the paragraph beginning on line 12 thereof with the 
amended paragraph as follows: 

In this embodiment since the crystal gnains in the polycrystalline semiconductor 
thin film are formed as the hexagonal crystal grains of uniform size, the canier mobility is 
high and it te^varie s less an d , as w eO-as the threshold voltage Vth tess-varie s less . 
Accondingly, when plural transistors are manufactured, characteristics tess-scatter less fo r 
each of the transistors and Uie manufacturing yield of semiconductor devices can be 
improved. As a result, the manufacturing cost of the semiconductor device can be 
reduced. 
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